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Generate OACS 



Search Results - Record(s) 1 through 10 of 1 6 returned. 



□ 1. Document ID: US 20060003319 Al 
Using default format because multiple data bases are involved. 

L8: Entry 1 of 16 File: PGPB Jan 5, 2006 



PGPUB-DOCUMENT-NUMBER: 20060003319 
PGPUB- FILING-TYPE : 

DOCUMENT-IDENTIFIER: US 20060003319 Al 



TITLE: Compositions and methods for determining resistance to inhibitors of virus entry 
using recombinant virus assays 

PUBLICATION-DATE : January 5, 2006 

INVENTOR-INFORMATION: 

NAME CITY STATE COUNTRY 

Petropoulos; Christos J. Half Moon Bay CA US 



US-CL-CURRENT: 435/5 



Attachments Claims 



D 2. Document ID: US 20050214743 Al 

L8: Entry 2 of 16 File: PGPB Sep 29, 2005 

PGPUB-DOCUMENT-NUMBER : 20050214743 
PGPUB- FILING-TYPE : new 

DOCUMENT-IDENTIFIER: US 20050214743 Al 

TITLE: Compositions and methods for evaluating viral receptor/co-receptor usage and 
inhibitors of virus entry using recombinant virus assays 

PUBLICATION-DATE: September 29, 2005 



I NVENTOR- 1 N FORMAT I ON : 



NAME 


CITY 


STATE 


COUNTRY 


Richman, Douglas 


La Jolla 


CA 


US 


Wrin, Mary T. 


Fremont 


CA 


us 


Little, Susan 


San Diego 


CA 


us 


Petropoulos, Christos J. 


Half Moon Bay 


CA 


us 


Parkin, Neil T. 


Belmont 


CA 


US 


Whitcomb, Jeannette 


San Mateo 


CA 


US 


Huang, Wei 


Foster City 


CA 


US 



US-CL-CURRENT: 435/5; 435/456 
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C 3. Document ID: US 20040110125 Al 

L8: Entry 3 of 16 



File: PGPB 



Jun 10, 2004 



PGPUB-DOCUMENT-NUMBER: 2004 0110125 
PGPUB-FILING-TYPE: new 

DOCUMENT-IDENTIFIER: US 20040110125 Al 

TITLE: Compositions and methods for evaluating viral receptor/co-receptor usage and 
inhibitors of virus entry using recombinant virus assays 

PUBLICATION-DATE: June 10, 2004 



INVENTOR- IN FORMAT I ON: 
NAME 

Petropoulos, Christos J. 
Parkin, Neil T. 
Whit comb, Jeannette 
Huang, Wei 

US-CL-CURRENT: 435/5; 435/6 



CITY 

Half Moon Bay 
Belmont 
San Mateo 
Foster City 



STATE 

CA 

CA 

CA 

CA 



COUNTRY 

US 

US 

US 

US 



Clarification I Date Re fere no 



Attachments 



Draw De.-c 



INVENTOR- INFORMATION: 
NAME 

Allaway, Graham P. 
Dragic, Tatjana 
Litwin, Virginia M. 
Maddon, Paul J. 
Moore, John P. 
Trkola, Alexandra 



CITY 

Mohegan Lake 
Hartsdale 
Fayetteville 
Elmsf ord 
New York 
New York 



STATE 

NY 

NY 

NY 

NY 

NY 

NY 



May 6, 2004 



□ 4. Document ID: US 20040086528 Al 

L8: Entry 4 of 16 File: PGPB 

PGPUB-DOCUMENT-NUMBER: 2004008 6528 
PGPUB-FILING-TYPE: new 

DOCUMENT-IDENTIFIER: US 20040086528 Al 

TITLE: Uses of a chemokine receptor for inhibiting HIV-1 infection 
PUBLICATION-DATE: May 6, 2004 



COUNTRY 

US 

US 

US 

US 

US 

US 



US-CL-CURRENT: 424 / 208.1 ; 424 / 130.1 , 424 / 186. 1 , 424 / 204 . 1 , 435/6, 435 / 91.1 , 514/12 



sequences Attachments 
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□ 5. Document ID: US 20030096221 Al 

L8: Entry 5 of 16 File: PGPB May 22, 2003 

PGPUB-DOCUMENT-NUMBER: 20030096221 
PGPUB-FILING-TYPE: new 

DOCUMENT-IDENTIFIER: US 20030096221 Al 

TITLE: Methods of identifying g-couple receptors associated with macrophaqe -thophic hiv, 
and diagnostic and therapeutic uses thereof 

PUBLICATION-DATE: May 22, 2003 



INVENTOR-INFORMATION : 



NAME 


CITY 


STATE 


COUNTRY 


Littman, Dan R. 


New York 


NY 


US 


Deng, Hongkui 


Worcester 


MA 


US 


Ellmeier, Wil fried 


New York 


NY 


US 


Landau, Nathaniel R. 


New York 


NY 


US 


Liu, Rong 


New Yor 


NY 


US 



US-CL-CURRENT: 435/5; 435/325, 435/7.1, 514/12, 800/18 



Clarification 



attachments 



□ 6. Document ID: US 20020182592 Al 

L8: Entry 6 of 16 File: PGPB Dec 5, 2002 

PGPUB-DOCUMENT-NUMBER: 20020182592 
PGPUB-FILING-TYPE: new 

DOCUMENT-IDENTIFIER: US 20020182592 Al 

TITLE: Compositions and methods for evaluating viral receptor/co-receptor usage and 
inhibitors of virus entry using recombinant virus assays 

PUBLICATION-DATE: December 5, 2002 



INVENTOR-INFORMATION : 



NAME 


CITY 


STATE 


COUNTRY 


Petropoulos, Christos J. 


Half Moon Bay 


CA 


US 


Parkin, Neil T. 


Belmont 


CA 


US 


Whitcomb, Jeannette M. 


San Mateo 


CA 


US 


Huang, Wei 


Foster City 


CA 


US 



US-CL-CURRENT: 435/5; 435 / 320. 1 , 435/325, 435/6, 435/ 7.21 , 536 / 23.72 



Cl3rfffiC3ti0ri 



Sequencer Attachments Claim* I lOMC | Draw De*c 



□ 7. Document ID: US 20020076694 Al 

L8: Entry 7 of 16 File: PGPB Jun 20, 2002 
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PGPUB-DOCUMENT-NUMBER : 2002007 6694 
PGPUB- FILING-TYPE : new 

DOCUMENT- IDENTIFIER: US 20020076694 Al 

TITLE: G-coupled receptors associated with retroviral entry into cells, and therapeutic 
uses thereof 

PUBLICATION-DATE: June 20, 2002 



INVENTOR-INFORMATION: 
NAME 

Littman, Dan R. 
Deng, Hongkui 
Unutmaz, Derya 
Kewalramani, Vineet N. 



CITY 

New York 
Shrewsbury 
Nashville 
Rockford 



STATE 

NY 

MA 

TN 

IL 



COUNTRY 

US 

US 

US 

US 



US-CL-CURRENT: 435/5; 424 / 142.1 , 424 / 207. 1 , 424 / 208.1 , 435 / 235.1 , 435/239, 435/3, 
435/325, 435/363, 435/366, 435/4, 435/6, 435/7.1, 435/7.2, 435/ 7.21 , 435/8, 530 / 388.15 , 
536/23.5 



Date Reference 



Attachments 



Drain! 0~sc 



T 8. Document ID: US 6696244 B2 

L8: Entry 8 of 16 



File: USPT 



Feb 24, 2004 



US-PAT-NO: 6696244 

DOCUMENT-IDENTIFIER: US 6696244 B2 

TITLE: G-coupled receptors associated with retroviral entry into cells, and therapeutic 
uses thereof 

DATE-ISSUED: February 24, 2004 



INVENTOR-INFORMATION : 
NAME 

Littman; Dan R. 
Deng; Hongkui 
Unutmaz; Derya 
Kewalramani; Vineet N. 



CITY 

New York 
Shrewsbury 
Nashville 
Rockford 



STATE 

NY 

MA 

TN 

IL 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 435/5; 435/3, 435/4, 435/7.1, 435/7.2, 435 / 7.21 , 435/8 



Classification [>3te ft sf erenow 



H 9. Document ID: US 6528308 Bl 

L8: Entry 9 of 16 



File: USPT 



Mar 4, 2003 



US-PAT-NO: 6528308 

DOCUMENT-IDENTIFIER: US 6528308 Bl 
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TITLE: Suppressor of HIV replication and transcription 
DATE-ISSUED: March 4, 2003 



INVENTOR- INFORMATION : 
NAME 

Bolognesi; Dani P. 
Greenberg; Michael L. 
Lacey; Simon F. 
Tomaras; Georgia D. 
Weinhold; Kent J. 

US-CL-CURRENT: 435/372.3 



CITY 

Durham 

Durham 

Azusa 

Durham 

Durham 



STATE 

NC 

NC 

CA 

NC 

NC 



ZIP CODE 



COUNTRY 



Pate Reference: 



Prai.'ti 



C 10. Document ID: US 6344545 Bl 

L8: Entry 10 of 16 File: USPT 

US-PAT-NO: 6344545 

DOCUMENT-IDENTIFIER: US 6344545 Bl 

TITLE: Method for preventing HIV-1 infection of CD4+ cells 
DATE-ISSUED: February 5, 2002 



I NVENTOR- I NFORMAT I ON : 
NAME 

Allaway; Graham P. 
Litwin; Virginia M. 
Maddon; Paul J. 
Olson; William C. 



CITY 

Mohegan Lake 
Fayetteville 
Elmsf ord 
Ossining 



STATE 

NY 

NY 

NY 

NY 



ZIP CODE 



US-CL-CURRENT: 530 / 388.22 ; 424 / 144.1 , 530 / 388.75 , 530/ 389. 6 



Feb 5, 2002 



COUNTRY 



D3te Reference 



Draim Peso 
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Fwd Refs 



Bkwd Refs 



Generate OACS 



Search Results - Record(s) 1 1 through 16 of 16 returned. 



□ 11. Document ID: US 6258527 Bl 
Using default format because multiple data bases are involved. 

L8: Entry 11 of 16 File: USPT 



Jul 10, 2001 



US-PAT-NO: 6258527 

DOCUMENT-IDENTIFIER: US 6258527 Bl 

TITLE: Methods of identifying g-coupled receptors associated with macrophage - trophic HIV, 
and diagnostic and therapeutic uses thereof 

DATE-ISSUED: July 10, 2001 



INVENTOR-INFORMATION: 
NAME 

Littman; Dan R. 
Deng; Hongkui 
Ellmeier; Wilfried 
Landau; Nathaniel R. 
Liu; Rong 



CITY 

New York 
Worcester 
New York 
New York 
New York 



STATE 

NY 

MA 

NY 

NY 

NY 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 435/5; 435 / 372.3 , 435/6, 435/7.2, 435/ 7.24 



CI 12. Document ID: US 6251582 Bl 

L8: Entry 12 of 16 



File: USPT 



Jun 26, 2001 



US-PAT-NO: 6251582 

DOCUMENT-IDENTIFIER: US 6251582 Bl 

TITLE: Alternative G-coupled receptors associated with retroviral entry into cells, 
methods of identifying the same, and diagnostic and therapeutic uses thereof 

DATE-ISSUED: June 26, 2001 



INVENTOR-INFORMATION: 
NAME 

Littman; Dan R. 
Deng; Hongkui 
Unutmaz; Derya 
Kewalramani; Vineet N. 



CITY 

New York 
Shrewsbury 
New York 
Rockford 



STATE 

NY 

MA 

NY 

IL 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 4J35/5; 435/3, 435/4, 435/7.1, 435/7.2, 435 / 7.21 , 435/8 
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Date R -fere no* 



C 13. Document ID: US 6107019 A 

L8: Entry 13 of 16 



File: USPT 



Aug 22, 2000 



US-PAT-NO : 6107019 

DOCUMENT- IDENTIFIER: US 6107019 A 

TITLE: Method for preventing HIV-1 infection of CD4.sup.+ cells 
DATE-ISSUED: August 22, 2000 



INVENTOR- IN FORMAT I ON: 
NAME 

Allaway; Graham P. 
Litwin; Virginia M. 
Maddon; Paul J. 
Olson; William C. 



CITY 

Mohegan Lake 
Fayetteville 
Elmsf ord 
Ossining 



STATE 

NY 

NY 

NY 

NY 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 4J35/5; 435/7.2, 435 / 7.21 , 435 / 7.24 , 435/ 7.92 , 435/ 7. 93 , 436/537, 436/542 



Cla^h'ication 



^iiii mm 



□ 14. Document ID: US 6057102 A 

L8: Entry 14 of 16 
US-PAT-NO: 6057102 

DOCUMENT-IDENTIFIER: US 6057102 A 
TITLE: HIV coreceptor mutants 
DATE-ISSUED: May 2, 2000 



INVENTOR-INFORMATION : 
NAME 

Landau; Nathaniel R. 
Koup; Richard A. 
Liu; Rong 
Paxton; William 



CITY 

New York 
Southlake 
New York 
Amsterdam 



File: USPT 



STATE 
NY 
TX 
NY 



ZIP CODE 



May 2, 2000 



COUNTRY 



NL 



US-CL-CURRENT: 4J35/6; 435/5, 435 / 91.2 , 435 / 91.21 , 436/501, 436/504, 536 / 23. 1 , 536/23.5 



C laims lOftIC 



H 15. Document ID: US 5939538 A 

L8: Entry 15 of 16 



File: USPT 



Aug 17, 1999 



US-PAT-NO: 5939538 
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DOCUMENT- IDENTIFIER: US 5939538 A 
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TITLE: Methods and compositions for inhibiting HIV infection of cells by cleaving HIV co- 
receptor RNA 

DATE-ISSUED: August 17, 1999 



INVENTOR- INFORMATION: 
NAME 

Leavitt; Markley C. 
Tritz; Richard 
Feng; Yu 
Barber; Jack 
Yu; Mang 



CITY 
La Jolla 
San Diego 
San Diego 
San Diego 
San Diego 



STATE 

CA 

CA 

CA 

CA 

CA 



ZIP CODE 



COUNTRY 



US-CL-CURRENT : 536/23 . 1 



Classification Dat* Reference 



r 16. Document ID: US 5939320 A 

L8: Entry 16 of 16 



File: USPT 



Aug 17, 1999 



US-PAT-NO: 5939320 

DOCUMENT- IDENTIFIER: US 5939320 A 

TITLE: G-coupled receptors associated with macrophage - trophic HIV, and diagnostic and 
therapeutic uses thereof 

DATE-ISSUED: August 17, 1999 



INVENTOR- IN FORMAT I ON : 
NAME 

Littman; Dan R. 
Deng; Hongkui 
Ellmeier ; Wil fried 
Landau; Nathaniel R. 
Liu; Rong 



CITY 

New York 
New York 
New York 
New York 
New York 



STATE 

NY 

NY 

NY 

NY 

NY 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 435/325; 435 / 320. 1 , 435/357, 435/366, 435/367, 435/369 
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16 
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Filst$fepr 



Generate Collection 



Print 



Fwd Refs 



Bkwd Refs 



Generate OACS ( 



Search Results - Record(s) 1 through 10 of 10 returned. 



G 1 . Document ID: US 6908734 B2 

L14: Entry 1 of 10 



File: USPT 



Jun 21, 2005 



US- PAT-NO : 6908734 

DOCUMENT-IDENTIFIER: US 6908734 B2 

TITLE: Sulfated CCR5 peptides for HIV-1 infection 

DATE-ISSUED: June 21, 2005 



INVENTOR- IN FORMAT I ON : 
NAME 

Dragic; Tatjana 
Olson; William C. 



CITY 

Scarsdale 
Ossining 



STATE 

NY 

NY 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 435/5; 424 / 208.1 , 435/325, 435 / 339.1 , 435/ 69. 1 , 530/388.35 



Citation Front 



lassifioation Date 



□ 2. Document ID: US 6696244 B2 

L14: Entry 2 of 10 



File: USPT 



Feb 24, 2004 



US-PAT-NO: 6696244 

DOCUMENT-IDENTIFIER: US 6696244 B2 

TITLE: G-coupled receptors associated with retroviral entry into cells, and therapeutic 
uses thereof 

DATE-ISSUED: February 24, 2004 



INVENTOR-INFORMATION : 
NAME 

Littman; Dan R. 
Deng; Hongkui 
Unutmaz ; Derya 
Kewalramani; Vineet N. 



CITY 

New York 
Shrewsbury 
Nashville 
Rockf ord 



STATE 

NY 

MA 

TN 

IL 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 435/5; 435/3, 435/4, 435/7.1, 435/7.2, 435 / 7.21 , 435/8 



Clarification Date Reference 



r 3. Document ID: US 6548636 B2 
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L14: Entry 3 of 10 



File: USPT 



Apr 15, 2003 



US-PAT-NO: 6548636 

DOCUMENT- IDENTIFIER: US 6548636 B2 

TITLE: Sulfated CCR5 peptides for HIV-1 infection 

DATE-ISSUED: April 15, 2003 



INVENTOR- INFORMATION : 
NAME 

Dragic; Tat jana 
Olson; William C. 



CITY 

Scarsdale 
Ossining 



STATE 

NY 

NY 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 530/328; 530/324, 530/325, 530/326, 530/327 



Cla="r ffioatio n 



G 4. Document ID: US 6528308 Bl 

L14: Entry 4 of 10 File: USPT Mar 4, 2003 

US-PAT-NO: 6528308 

DOCUMENT-IDENTIFIER: US 6528308 Bl 

TITLE: Suppressor of HIV replication and transcription 
DATE-ISSUED: March 4, 2003 
INVENTOR- IN FORMAT I ON : 

NAME CITY 
Bolognesi; Dani P. Durham 
Greenberg; Michael L. Durham 
Lacey; Simon F. Azusa 
Tomaras; Georgia D. Durham 
Weinhold; Kent J. Durham 



STATE ZIP CODE COUNTRY 

NC 

NC 

CA 

NC 

NC 



US-CL-CURRENT: 435/372.3 



f~ 5. Document ID: US 6475718 B2 

L14: Entry 5 of 10 File: USPT Nov 5, 2002 

US-PAT-NO: 6475718 

DOCUMENT-IDENTIFIER: US 6475718 B2 

TITLE: Methods and compositions for modulating the interaction between the APJ receptor 
and the HIV virus 

DATE-ISSUED: November 5, 2002 
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INVENTOR- INFORMATION : 
NAME 

Doms; Robert W. 
Faulds; Daryl 
Hesselgesser; Joseph E. 
Horuk; Richard 
Mitrovic; Branislava 
Zhou; Yiqing 



CITY STATE 

Berwyn PA 

Mill Valley CA 

San Francisco CA 

Belmont CA 

Walnut Creek CA 

El Sobrante CA 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 435/5; 435/325, 435/352, 435/353, 435/354, 435/358, 435/361, 435/366, 
435/372, 435/ 372.3 , 435/4 



□ 6. Document ID: US 6344545 Bl 

L14: Entry 6 of 10 



File: USPT 



Feb 5, 2002 



US-PAT-NO : 6344545 

DOCUMENT-IDENTIFIER: US 6344545 Bl 

TITLE: Method for preventing HIV-1 infection of CD4+ cells 
DATE-ISSUED: February 5, 2002 



INVENTOR- IN FORMAT I ON : 
NAME 

Allaway; Graham P. 
Litwin; Virginia M. 
Maddon; Paul J. 
Olson; William C. 



CITY 

Mohegan Lake 
Fayetteville 
Elmsf ord 
Ossining 



STATE 

NY 

NY 

NY 

NY 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 530 / 388.22 ; 424 / 144 . 1 , 530/388.75, 530/389. 6 



Classification 



□ 7. Document ID: US 6258527 Bl 

L14: Entry 7 of 10 File: USPT Jul 10, 2001 

US-PAT-NO: 6258527 

DOCUMENT-IDENTIFIER: US 6258527 Bl 

TITLE: Methods of identifying g-coupled receptors associated with macrophage - trophic HIV, 
and diagnostic and therapeutic uses thereof 

DATE-ISSUED: July 10, 2001 

INVENTOR-INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY 

Littman; Dan R. New York NY 

Deng; Hongkui Worcester MA 
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Ellmeier; Wil fried 
Landau; Nathaniel R. 
Liu; Rong 



New York 
New York 
New York 



NY 
NY 
NY 



US-CL-CURRENT: 435/5; 435 / 372.3 , 435/6, 435/7.2, 435 / 7.24 



Citation Front 



Classification t'ate Reference 



JI 8. Document ID: US 6251582 Bl 

L14: Entry 8 of 10 



File: USPT 



Jun 26, 2001 



US-PAT-NO: 6251582 

DOCUMENT-IDENTIFIER: US 6251582 Bl 

TITLE: Alternative G-coupled receptors associated with retroviral entry into cells, 
methods of identifying the same, and diagnostic and therapeutic uses thereof 

DATE-ISSUED: June 26, 2001 



INVENTOR-INFORMATION: 
NAME 

Littman; Dan R. 
Deng; Hongkui 
Unutmaz; Derya 
Kewalramani; Vineet N. 



CITY 

New York 
Shrewsbury 
New York 
Rockford 



STATE 

NY 

MA 

NY 

IL 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 435/5; 435/3, 435/4, 435/7.1, 435/7.2, 435/7.21, 435/8 



Clarification [<3te Reference 



D 9. Document ID: US 6107019 A 

L14: Entry 9 of 10 
US-PAT-NO: 6107019 

DOCUMENT-IDENTIFIER: US 6107019 A 



File: USPT 



Aug 22, 2000 



TITLE: Method for preventing HIV-1 infection of CD4.sup.+ cells 
DATE-ISSUED: August 22, 2000 



I N VENTOR- IN FORMAT I ON : 
NAME 

Allaway; Graham P. 
Litwin; Virginia M. 
Maddon; Paul J. 
Olson; William C. 



CITY 

Mohegan Lake 
Fayetteville 
Elmsf ord 
Ossining 



STATE 

NY 

NY 

NY 

NY 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 435/5; 435/7.2, 435 / 7.21 , 435/ 7.24 , 435 / 7.92 , 435/ 7.93 , 436/537, 436/542 
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C 10. Document ID: US 5939538 A 

L14: Entry 10 of 10 



File: USPT 



Aug 17, 1999 



US -PAT-NO: 5939538 

DOCUMENT-IDENTIFIER: US 5939538 A 



TITLE: Methods and compositions for inhibiting HIV infection of cells by cleaving HIV co- 
receptor RNA 

DATE-ISSUED: August 17, 1999 
I N VENTOR- I N FORMAT I ON : 



NAME 


CITY 


STATE 


Leavitt; Markley C. 


La Jolla 


CA 


Tritz; Richard 


San Diego 


CA 


Feng; Yu 


San Diego 


CA 


Barber; Jack 


San Diego 


CA 


Yu; Mang 


San Diego 


CA 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 536/23. 1 



Cl3Z£"(tic3tivn 
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AB Entry of HIV-1 into target cells requires cell surface CD4 as 

well as addnl. host cell cof actors . A cof actor required for infection 
with virus adapted for growth in transformed T cell lines was recently 
identified and named fusin. Fusin, however, does not promote entry of 
macrophage -tropic viruses that are believed to be the 

key pathogenic strains in vivo. It has now been determined that the principal 

cofactor for entry mediated by the envelope glycoproteins of primary 

macrophage- tropic strains of HIV-1 is CC- 

CKR5, a receptor for the p-chemokines RANTES, MlP-la, 

and MIP-ip. The uptake of the virus may be blocked by ligands for 

the receptor or by preventing the receptor gene expression and in control 

of the synergism between infection by other viruses and the spread of 

HIV into other cell types. Expts. with viruses pseudotyped with 

different env glycoproteins showed that uptake was dependent upon the 

presence of chemokine receptors with different serotypes of the virus 

showing different receptor requirements. Methods of using chemokine 

receptor-deficient host cells as expression hosts to identify receptor 

requirements of clin. isolates of HIV-1 are described. 
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Cell type-specific fusion cofactors determine human 
immunodeficiency virus type 1 tropism for T-cell lines 
versus primary macrophages 

Alkhatib, Ghalib; Broder, Christopher C; Berger, 
Edward A. 

Lab. Viral Dis., Natl. Inst. Allergy and Infectious 
Dis., Bethesda, MD, 20892, USA 
Journal of Virology (1996), 70(8), 5487-5494 
CODEN: JOVIAM; ISSN: 0022-538X 
American Society for Microbiology 
Journal 
English 

Work in this laboratory previously demonstrated that the tropism of different 
human immunodeficiency type 1 isolates for infection of human CD4+ 
continuous cell lines (e.g., T-cell lines and HeLa-CD4 transf ormants) vs. 
primary macrophages is associated with parallel intrinsic fusogenic 
specificities of the corresponding envelope glycoproteins (Envs) . For 
T-cell line-tropic isolates, it is well established that the target cell 
must also contain a human-specific fusion cofactor (s) whose identity is 
unknown. In this study, we tested the hypothesis that the Env fusion 
specificities underlying T-cell line vs. macrophage tropism are determined by 
distinct cell type-specific fusion cofactors. We applied a recombinant 
vaccinia virus-based reporter gene assay for Env-CD4-mediated cell fusion; 
the LAV and Ba-L Envs served as prototypes for T-cell line-tropic and 
macrophage -tropic isolates, resp. We examined CD4+ 

promyelocytic and monocytic cell lines that are infectible by T-cell 

line-tropic isolates and become susceptible to macrophage- 

tropic strains only after treatment with differentiating agents. 

We observed parallel changes in fusion specificity: untreated cells supported 

fusion by the LAV but not the Ba-L Env, whereas cells treated with 



differentiating agents acquired fusion competence for Ba-L. These results 
suggest that in untreated cells, the block to infection by 
macrophage- tropic isolates is at the level of membrane 

fusion; furthermore, the differential regulation of fusion permissiveness 
for the two classes of Envs is consistent with the existence of distinct 
fusion cof actors. To test this notion directly, we conducted expts. with 
transient cell hybrids formed between CD4-expressing nonhuman cells 
(murine NIH 3T3) and different human cell types. Hybrids formed with HeLa 
cells supported fusion by the LAV Env but not by the Ba-L Env, whereas 
hybrids formed with primary macrophages showed the opposite specificity; 
hybrids formed between HeLa cells and macrophages supported fusion by both 
Envs. These results suggest the existence of cell type-specific fusion 
cofactors selective for each type of Env, rather than fusion 
inhibitors for discordant Env-cell combinations. Finally, 

analyses based on recombinant protein expression and antibody blocking did 
not support the proposals by others that the CD4 4 or CD26 antigens are 
involved directly in the entry of macrophage -tropic 
isolates . 
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1955-1958. 

CODEN: SCIEAS. ISSN: 0036-8075. 
Article 
English 

Entered STN: 14 Aug 1996 
Last Updated on STN: 14 Aug 1996 
Human immunodeficiency virus-type 1 (HIV-1) entry requires 
fusion cofactors on the CD4+ target cell. Fusin, a heterotrimeric 
GTP-binding protein (G protein) -coupled receptor, serves as a cofactor for 
T cell line-tropic isolates. The chemokines RANTES, MIP-1-alpha, and 
MIP-1-beta, which suppress infection by macrophage- 
tropic isolates, selectively inhibited cell fusion mediated by the 
corresponding envelope glycoproteins (Envs) . Recombinant CC CKR5 
, a G protein-coupled receptor for these chemokines, rendered 
CD4-expressing nonhuman cells fusion-competent preferentially with 
macrophagetropic Envs. CC CKR5 messenger RNA was detected 
selectively in cell types susceptible to macrophage- 
tropic isolates. CC CKR5 is thus a fusion cofactor for 
macrophage-tropic HIV-1 strains. 
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with virus adapted for growth in transformed T cell lines was recently 
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macrophage -tropic viruses that are believed to be the 

key pathogenic strains in vivo. It has now been determined that the principal 

cofactor for entry mediated by the envelope glycoproteins of primary 

macrophage -tropic strains of HIV-1 is 

CC-CKR5, a receptor for the p-chemokines RANTES, 

MlP-la, and MIP-ip. The uptake of the virus may be blocked by 

ligands for the receptor or by preventing the receptor gene expression and 

in control of the synergism between infection by other viruses and the 

spread of HIV into other cell types. Expts. with viruses 

pseudotyped with different env glycoproteins showed that uptake was 

dependent upon the presence of chemokine receptors with different 

serotypes of the virus showing different receptor requirements. Methods 

of using chemokine receptor-deficient host cells as expression hosts to 

identify receptor requirements of clin. isolates of HIV-1 are 

described. 
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Work in this laboratory previously demonstrated that the tropism of different 
human immunodeficiency type 1 isolates for infection of human CD4+ 
continuous cell lines (e.g., T-cell lines and HeLa-CD4 transf ormants) vs. 
primary macrophages is associated with parallel intrinsic fusogenic 
specificities of the corresponding envelope glycoproteins (Envs) . For 
T-cell line-tropic isolates, it is well established that the target cell 
must also contain a human-specific fusion cofactor (s) whose identity is 
unknown. In this study, we tested the hypothesis that the Env fusion 
specificities underlying T-cell line vs. macrophage tropism are determined by 
distinct cell type-specific fusion cofactors. We applied a recombinant 
vaccinia virus-based reporter gene assay for Env-CD4-mediated cell fusion; 
the LAV and Ba-L Envs served as prototypes for T-cell line-tropic and 
macrophage-tropic isolates, resp. We examined CD4 + 

promyelocytic and monocytic cell lines that are infectible by T-cell 
line-tropic isolates and become susceptible to macrophage- 
tropic strains only after treatment with differentiating agents. 
We observed parallel changes in fusion specificity: untreated cells supported 
fusion by the LAV but not the Ba-L Env, whereas cells treated with 
differentiating agents acquired fusion competence for Ba-L. These results 
suggest that in untreated cells, the block to infection by 



macrophage -tropic isolates is at the level of membrane 

fusion; furthermore, the differential regulation of fusion permissiveness 
for the two classes of Envs is consistent with the existence of distinct 
fusion cof actors. To test this notion directly/ we conducted expts. with 
transient cell hybrids formed between CD4-expressing nonhuman cells 
(murine NIH 3T3) and different human cell types. Hybrids formed with HeLa 
cells supported fusion by the LAV Env but not by the Ba-L Env, whereas 
hybrids formed with primary macrophages showed the opposite specificity; 
hybrids formed between HeLa cells and macrophages supported fusion by both 
Envs. These results suggest the existence of cell type-specific fusion 
cofactors selective for each type of Env, rather than fusion 
inhibitors for discordant Env-cell combinations. Finally, 

analyses based on recombinant protein expression and antibody blocking did 
not support the proposals by others that the CD44 or CD26 antigens are 
involved directly in the entry of macrophage- tropic 
isolates . 
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Human immunodeficiency virus-type 1 (HIV-1) entry requires 
fusion cofactors on the CD4+ target cell. Fusin, a heterotrimeric 
GTP-binding protein (G protein) -coupled receptor, serves as a cofactor 
T cell line-tropic isolates. The chemokines RANTES, MIP-1-alpha, and 
MIP-1-beta, which suppress infection by macrophage- 
tropic isolates, selectively inhibited cell fusion mediated by the 
corresponding envelope glycoproteins (Envs) . Recombinant CC 
CKR5, a G protein-coupled receptor for these chemokines, rendered 
CD4-expressing nonhuman cells fusion-competent preferentially with 
macrophagetropic Envs. CC CKR5 messenger RNA was 
detected selectively in cell types susceptible to macrophage- 
tropic isolates. CC CKR5 is thus a fusion 
cofactor for macrophage -tropic HIV-1 
strains . 
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